Introduction
Young female mice caged in groups or treated with urine from grouped females attain puberty later than females caged alone (Castro, 1967; Vandenbergh, Drickamer & Colby, 1972; Drickamer, 1974 Drickamer, , 1982a . There is a general relationship between the density at which the mice are housed and the delay of maturation; mice caged at higher densities attain puberty later and their urine will also produce greater delays in puberty. The delay chemosignal is contained in the excreted urine of grouped, but not singly caged, females, and is present in the bladder urine of all females regardless of age or caging density (Mclntosh & Drickamer, 1977) . The presence of the delay chemosignal in the urine is influenced by adrenalectomy (Drickamer & Mclntosh, 1980) , but not by ovariectomy (Drickamer, Mclntosh & Rose, 1978) . Singly caged females treated daily with urine from grouped females will produce the puberty-delaying chemosignal in their urine (Drickamer, 1982a) .
Young female mice require at least 4 and possibly as many as 7 consecutive days of treatment with urine containing the delay chemosignal for puberty delay to occur (Drickamer, 1977) . Treatment with the delay chemosignal is significantly more effective in retarding the age of puberty when urine application commences during the first week after weaning at 21 days of age (Drickamer, 1977) . The present sequence of four experiments was designed to extend our knowledge of two aspects of the delay-of-maturation phenomenon-the length of time females must be grouped to initiate release of the delay chemosignal and the length of daily exposure to the chemosignal necessary to produce delays in puberty.
General Methods
All of the mice used in these experiments were from a randomly bred closed colony stock of ICR/Alb laboratory mice (Mus musculus Rugh (1968) and Vandenbergh (1969) . Each mouse was weighed to the nearest 0-1 g on Day 21 ; separate analyses of variance revealed no significant differences in the weaning weights for the various treatments in each experiment. The data for age of first oestrus for each experiment were subjected to a one-way analysis of variance.
Detailed Methods and Results

Experiments I and II
The effects of housing the donor females together for various lengths of time on the presence of the maturation-delaying chemosignal in the urine were tested.
Methods. For Exp. I, 75 female mice were weaned and assigned to a treatment group (15 mice/group); individually caged females were painted daily on the external nares with water (control ; Group 1 ), or urine from females caged together for 1-3 days at the time of urine collection (Group 2), females caged together for 4-6 days (Group 3), 7-9 days (Group 4) or for at least 30 days (Group 5) before urine collection.
All group-caged urine donors were 90-150 days of age at the time of the experiment and were housed in groups of 8 mice/cage. Before being caged in groups these donor females were housed individually for 20 days. Fresh urine was collected each day from 5-8 mice for each treatment. Urine was collected by holding the females over a Petri dish and gently rubbing the flanks. Urine was applied to the external nares of test females using 3-4 strokes of small paintbrush (~0 -01 ml). Results. There were no significant differences among the 10 treatments in Exp. Ill (Table 2 ). Analysis of the data for Exp. IV revealed an overlapping pattern of significant differences (Table  2) . Control mice and those in Groups 3 and 4 matured significantly earlier than did mice in Groups 6-10 and 2. Females in Group 5 were intermediate in age at first vaginal oestrus. 38-2 ±0-9 38-5 ±0-7 38-7 ±0-8 38-9 ±10 (Drickamer, 1982b) .
Young females must receive several hours per day of exposure to the chemosignal for effective delay of maturation to occur. The mice may carry some of the substance back to their home cage, on their fur or on the feet, but a brief exposure is not sufficient to maintain or set into operation the mechanisms of delay of puberty in young females. Thus a female mouse would not delay an opportunity for commencing reproduction based only on transitory exposure to the delay substance. In addition, as I have previously shown (Drickamer, 1977) at least 4 days and possibly as many as 7 days of urine painting treatment are necessary to produce the delay of first oestrus. It is possible that, with only a brief exposure to the delay chemosignal each day, more days would be needed to achieve the delay of puberty. The question also arises as to whether the effects of exposure to the stimulus are cumulative within a day; i.e. pulsed exposures of the chemosignal might add up to a longer total exposure and thus result in retardation of sexual maturation. Natural selection has probably operated to prevent young female mice from responding too rapidly to the delay chemosignal.
